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ON  THE  BENDING AND  VIBEATION
[152
If it be admitted that the deformations to be considered are pure bendings, the next step is the calculation of the potential energy corresponding thereto. In my former paper, the only case for which this part of the problem was attempted was that of the sphere. After bending, " the principal curvatures differ from the original curvature of the sphere in opposite directions, and to an equal amount*, and the potential energy of bending corresponding to any element of the surface is proportional to the square of this excess or defect of curvature, without regard to the direction of the principal planes." Though he agrees with my conclusions, Mr Love appears to regard the argument as insufficient. But clearly in the case of a given spherical shell, there are no other elements upon which the energy of bending could depend. "Thus the energy corresponding to the element of surface a?smdd0dcf) may be denoted by
tfHt&p-iysmddddfr............-...............(2)
where H depends upon the material and upon, the thickness."
By the nature of the case H is proportional to the elastic constants and to the cube of the thickness, from which it follows by the method of dimensions that it is independent of a, the radius of the sphere. I did not, at the time, attempt the further determination of H, not needing it for my immediate purpose. Mr Love has shown that
# = *«*',    .................................(3)
where 2/i represents the thickness, and n is the constant of rigidity. Why n alone should occur, to the exclusion of the constant of compressibility, will presently appear more clearly.
The application of (2) to the displacements expressed in (1) gave (equation (18))
(4)
8 being the colatitude of the (circular) edge.    In the case of the hemisphere of uniform thickness
The calculation of the pitch of free vibration then presented no difficulty. If a- denote the superficial density, and cos pt represent the type of vibration, pz corresponding to s = 2, psto 5 = 3, and so on, it appeared that
p2 = ^x 5-2400,       2
so that
PS/P* = 2-8102,              pilpa = 5-4316,
determining the intervals between the graver notes.
* This is in virtue of Gauss's theorem that the product of the principal curvatures is unaffected by bending.
¥- - x 14-726,       «4 = ¥f* x 28-462; a2er                           -L        arcrgarded as given, the effect of increasing d without limit is not merely to annul ^, but also the term in V which depends upon it.
